Introduction

44
The El Niño that occurred in 2015/16 ranks as one of the strongest events in the last 6 
56
We consider a number of factors that might have contributed to the observed negative 57 precipitation anomalies over the Southwestern US during the winter of 2015/16. These include a 58 possible change in the character of ENSO, a response to the SST associated with a vast pool of 59 warm water off the North American west coast, and unforced internal atmospheric variability.
60
There is now considerable evidence that the character of ENSO is not constant but in fact noteworthy that the PNA response appears to also be influenced by the phase of Quasi-Biennial
84
Oscillation, so it may not always be in a strong positive phase during El Niño events (Garfinkel 85 and Hartmann 2008).
86
The role of a so-called warm water blob (WWB), a vast pool of warm water off the North
87
American coast, has received considerable attention since it was first observed in 2013 ( 
221
There is also a strong cyclonic circulation anomaly combined with the positive humidity 222 anomalies along the western coast of North America. In contrast, the Southwestern US and Mexico are characterized by negative moisture anomalies, along with weak off-shore flow.
224
Consistent with the lower tropospheric anomalies, the upper-tropospheric geopotential height in which observed SST is specified globally. Figure 4 shows the z250 and precipitation We also see 2) large difference in precipitation over the Eastern US. We will come back to these 267 discrepancies over the US in section 5. In contrast, the observed positive anomalies near the by the model (Fig. 4b ).
270
The above results are unexpected in that the response to the global SST did not produce the (Fig. 5c ) (thought that is not the case over the NW (Fig. 5d) ). We will come back to a 291 discussion of the role of model error in Section 6.
292
The lower-tropospheric wind and moisture distribution in Fig. 6 clarifies how the western
293
North America region responds to the El Niño and the WWB. In Exp NW (Fig. 6a) , the western (Fig. 6b) .
307
The SLP and upper-tropospheric (500mb) height and circulation fields also help to clarify southeastern side of the negative SLP anomaly over the Pacific (Fig. 7a ), where the upper-level 314 divergence between trough and ridge is expected. This region is connected with the low-level on-
315
shore flow and humid conditions (Fig. 6a) , associated with the above average precipitation over 316 the Southwestern US (Fig. 5a ). observations is shown in Fig. 8b ). We also found that the upper-level negative geopotential 339 height anomalies over the northeastern Pacific (while shifted north of those associated with the 340 canonical El Niño response) are nevertheless still southeast of the observed (Fig. 8a) . Over the
341
Atlantic sector, the ensemble mean minus the observed z250 height anomaly shows negative 342 anomalies over the Southeastern US and positive anomalies over the Northeastern Canada and
343
Greenland suggesting a possible role of the NAO and/or AO (Fig. 8a) .
344
In order to determine if the differences between observations and the ensemble mean values ranging between 0.5 and 0.6. We note that the Eastern US has lower S/T values for 369 precipitation than the Southwestern US (Fig. 9d) , suggesting comparatively less predictability in 370 that region.
371
To demonstrate that unforced internal atmospheric noise does indeed contribute to the regarding the associated precipitation anomalies including the month-to-month changes).
396
We next consider the intra-ensemble variability of the precipitation. In this case, rather than 397 computing separate REOFs for the precipitation (which tend to be rather noisy) we simply (Fig. 10d ) is linked to anomalous anticyclonic 404 circulation and below-average moisture at 850mb (Fig. 12a ) and the positive SLP anomaly and a 405 strong subsidence along the west coast of the US (Fig. 12b) . This leads to below-average 
Remaining Issues and Discussion
427
This study employed the MERRA-2 reanalysis and GEOS-5 AGCM simulations with Pacific, and how that may have impacted the canonical response to a strong El Niño that was 432 expected to bring (but failed to deliver) much-needed relief to the drought-stricken Southwest 433 during that winter.
434
It was found that the atmospheric response to the WWB SST was indeed to decrease the in contributing to the precipitation deficit in the Southwest.
448
We estimated the contribution of the unforced atmospheric variability to the observed NAO-like leading noise pattern seem to play a key role.
460
To further bolster the above conclusions, a number of additional experiments were carried 461 out to address issues concerning the sensitivity of the response to the character of the tropical
462
Pacific SST, and the realism of the GEOS-5 AGCM response to El Niño.
463
The sensitivity of the response to the character of the tropical Pacific SST (i.e., the role of 464 the different flavors of El Niño) was addressed with Exp SC (see Table 1 and description in over California. This is in contrast to the response to the canonical CP El Niño (Fig. 13c) , which 
477
In order to assess the realism of the AGCM's response to the strength of the tropical El Niño
478
SST we carried out two additional sets of runs (Exp SS: see Table 1 anomalies over the Northwestern US (Fig. 14b) , though the magnitude of the wet anomaly over 488 the Southwestern US is somewhat smaller than for the strong El Niño case (Figs. 14a,b) . The 489 distribution of the simulated precipitation anomalies is again quite realistic (cf. Figs. 14b,d ).
490
These results support our contention that the GEOS-5 AGCM responds reasonably well to El
491
Niño SST strength, especially with respect to the wet conditions over the Southwestern US. 
504
The above discussion also gets to the question of predictability and prediction skill, and why 505 almost all coupled models (including those from the National Multi-Model Ensemble (NMME) however several models having an ensemble spread large enough to encompass the observations.
516
The differences among the models both in terms of the ensemble mean and spread suggest that 
